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NOTESON THE GEOLOGYOF WYOMINGAND COLO
RADOTERRITORIES—No. L

By F. V. Haydkn.

The following notes on the Geology of W^'oming Territory,

along the line of the Union Pacific Rail Road, were prepared in

the field after the labors of the day were completed, but the

region examined presents so many features new to geologists,

that I desire to have them published in the Proceedings of the

American Philosophical Societ}' in advance of my more elabo-

rate report. The great interest which is investing all this region,

will cause any remarks on the geological structure to be read

with satisfaction.

My examinations properly begin at Cheyenne City, along the

line of the Union Pacific Rail Road, but the connection of the

geology eastward, with that of the west, will be better under-

stood by a resume of the structure of the country from Omaha.

At Omaha, and extending aliove that point along the Missouri

River for about forty miles, we find that the underl3ang forma-

tions belong to the upper or barren coal measures.

OA'crlapping these are the sandstones of the Cretaceous period,

which first reveal themselves immediately along the Missouri

River about twenty miles west of Omaha, but are found about

ten miles westward, as much as eight or ten miles south of the

Platte River.

Near the mouth of the Elkhorn, the rusty sandstones of the

Dakota group occupy the whole country. Near Columbus, and

])e3'ond for twent}^ or thirty^ miles, traces of No. 3 Cretaceous are

observed, but they are never conspicuous. Nos. 4 and 5 have

not been seen along the Platte.

About two hundred miles west of the Missouri River, along

the Platte, the light colored clays and marks of the Tertiary pe-

riod commence, foreshadowed, however, by a thick superficial

deposit of fine brown grit, which seems to be of Post Pliocene

age, as it is filled with recent fresh water and land sti'ata. HeMx^

Planorbis, Piijja, Physa^ <^c. The Tertiary beds extend uninter-

ruptedly to the margin of the Laramie Range, along the line of

the Union Pacific Rail Road.

For one hundred and fifty to two hundred miles west of Omaha
the soil is fertile, and, in an agricultural point of view, can hardly

be surpassed ; but be3"ond that point there is an absence of wood
and water, which will render it impossible to cultivate the west-
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era half of Nebraska successfully. As a graziug countiy, how-

ever, it will eveutually prove most valuable. For sheep raising

it seems especially adapted. Sheep would thrive well on the

short nutritious grasses, and the dr}^ surface strewn with drift

pebbles w^ould be admirably adapted to preserve their feet from

disease. It seems to me that all this jDortion of the West maj^ at

some period be inhabited by a pastoral people, who will raise

some of the finest flocks and herds in America. The soil itself

is fertile enough, for the cuttings along the Rail Road show a

depth of six to twelve inches of vegetable mould, but there are

not streams enough to irrigate any great portion. Even the

Platte is sometimes so dry as to have no running water below

the junction of the foi'ks. The Platte valley is very broad, aver-

aging five to fifteen miles in width, and on the bottom a good

crop of grass grown every year, so that thousands of tons of

hay are made for the use of the Government and the Union

Pacific Rail Road.

The rocks for building purposes are not abundant anywhere

along the Platte east of the mountains, but the materials for

making brick or artificial building stone occur in the greatest

abundance, scarcely equaled in any part of the world. The vast

superficial or Post Pliocene deposits which cover the surface, are

especially adapted for these purposes. At Sidney Station and

westward, there are some rather thick beds of light brown calca-

reous grit which seems to answer an excellent purpose for build-

ings, and has been much used in the erection of round houses

and other buildings of the Union Pacific Rail Road. Near

Cheyenne City these same Tertiary beds yield an excellent lime-

stone, which has been much used at that place. These Tertiary

rocks are rather porous, but work easily, and are suflicicntly du-

rable in the absence of more compact rocks.

Along the margin of the Laramie range, about sixteen miles

west of Cheyenne City, there are beds of white limestone of Car-

boniferous age, which, when burned into lime, is of the finest

quality. The walls of houses plastered with it are as white as

snoAv, and it is a gi'eat favorite with masons. The supply is in-

exhaustible.

As soon as we reach the mountains, the building materials are

as extensive as the range themselves. The sienites predominate,

and are of every quality, from compact fine grained, to a coarse

aggi'Cgate of quartz and feldspar, decomposing readil}' under at-

mospheric influences.
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I would here cull attention especia,ll\^ to some beds of fine

"rained conii)act sienite along the line of the Union Pacific Rail

Road, near the summit of the first range, which nearl}- equals

the best Scotch sienite, and resembles it very closely. The
Union Pacific Rail Road contemplate transporting this beautiful

rock to Omaha, to construct with it the piers of the bridge

across tlie Missouri River. I regard this sienite to be as dur-

able, and more elegant for building purposes than Quincy granite.

One of the most important problems for solution afi'ecting the

prosperity of this portion of the West, is the possibility of util-

izing the vast quantities of coal and iron with which this country

abounds. All the coals of Wyoming and Colorado appear to be

of Tertiary age ; and so extensive are they in the West, that it

becomes a question Avhether the Tertiary' might not with more

propriety be called the Carboniferous or coal bearing period. I

have estimated the coal area north of the Arkansas, south of

Lodge Pale Creek, and east of the mountains, at five thousand

square miles. It is quite possible that a more careful examina-

tion will show that it covers a still larger area.

In connection with this coal are large deposits of brown iron

ore or limonite. Vide LeConte's Report, p. GO. There is no evi-

dence as yet that the heat-producing power of these coals is suf-

ficient to reduce iron. This iron ore occurs in the form of nod-

ules or concretions, var^dng in size from an ounce to several

hundred pounds in weight. It resembles ver^^ closely the iron

ore of Maryland and Pennsylvania. It seems to be coextensive

with the coal beds, though occurring more abundantly at some

localities than at others. About twelve miles south of Cheyenne

City there are large quantities, and within a few miles, beds of

coal five to six feet in thickness are now worked. At South

Boulder Creek it occurs again in great quantities, scattered

through twelve to fifteen hundred feet of sands and clays con-

nected with the coal. It will doubtless be found in the form of

carbonate of iron beyond the reach of atmospheric influences.

The first smelting furnace erected in Colorado was established

Ijy Mr. Josei)h Marshall, and he informed me that it required

about three tons of ore to make one ton of pig iron. Over five

hundred tons of this ore have been taken from this localitj^, and

the area occupied by it is over fifty square miles.

There are many other localities on both sides of the moun-

tains where this form of iron ore abounds.

At the sources of the CherrjMvater, about thirt}' miles north
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of Chcj'enne City, there is a vast deposit of magnetic iron ore

of the best quality. Tlirongh the kindness of my friend Dr.

Latham and Mr, Whitehead, citizens of Cheyenne City, I had

an opportunity to visit these iron mines, and I found them

much riclier and more extensive than I had previously imagined.

Worn boulders of this ore have been found in the valley of the

Cherry-water for many j'ears. In the report ot Capt. Stans-

bury the following paragraph is found :
" In the bed of the

Cherry-water and on the sides of the adjacent hills were found

immense numbers of rounded black nodules of magnetic iron

ore, which seemed of unusual richness."

In the winter of 1859 I gathered a large number of erratic

specimens of this ore, which seemed to be scattered in the

greatest quantit^^ throughout the valley of the Cherry-water.

The snow was so deep that I could not trace the masses to their

source. This season I followed these erratic masses up the

valley of the Cherry -water and in the mountains, interstratified

with the metamorphic rocks, probably of Laurentian age, were

literally mountains of this magnetic ore. Mr. Whitehead traced

one of these beds a distance of one and a half miles. It occurs in

mountain-like masses similar to the ore beds on Lake Superior.

In regard to the coal of this country the evidence seems to be

clear that it is probably of Tertiar}'- age. I have traced it over

a vast area on the Upper Missouri River, and it seems probable

that it extends far northward towards the Arctic Sea. I have

also traced the Lignite beds from the Yellowstone valley by

way of the Big Horn Mountains to the North Platte, until they

pass beneath the White lliver Tertiary beds, about eighty miles

north of Fort Laramie. These beds reappear again about ten

miles south of Cheyenne City and continue uninterruptedly to

the Arkansas. On the west side of the Laramie range these

beds appear again a few miles east of Rock Creek, and from

there continue westward to Salt Lake and perhaps farther. In

Colorado these coal beds have been wrought to a considerable

extent. At South Boulder Creek there are eleven beds of coal

varying in thickness from five to thirteen feet. The lowest bed

is thirteen feet in thickness and is of excellent quality, very

much resembling anthracite in appearance, though much lighter.

An analysis of this coal by Dr. Torrey of New York, shows

it to contain 59.20 per cent, of carbon ^- water in a state of

combination or its elements 12.00 —volatile matter expelled at

a red heat forming inflammable gases and vapor 2G.00 —Ash of

reddish color, color sometimes gray, 2.80.
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As .1 fuel for doniestic purposes I am convinced that this coal

Avill ranlc next to anthracite and prove snperior to the ordinary

hitiiuiinous coals. It is as neat as antliracite, leaving no stains

on tlie lingers. It produces no offensive gas or odor, and is

superior in a sanitar}- point of view ; and when brought into

general use it will be a great favorite for culinary purposes. It

contains no destructive elements, leaves ver3' little ash, no clink-

ers, and produces no more erosive effects on stove grates or

steam-boilers than dry wood. If exposed in the open air it is

apt to crumble, but if protected it receives no special injur3\

Dr. Torrey thinks there is no reason why it should not be emi-

nently useful for generating steam and for smelting ore.

In the Laramie Tlain along the line of the Union Pacific Rail

Road extensive beds of coal have been opened, and the coal is

used for generating steam and for fuel on the cars. It cannot

be long before it will come into general use throughout the West.

August Ibth. Left Cheyenne City with Dr. Curtin, an assist-

ant on the Surve}', and Mr. Whitehead, a citizen of Che^'enne

City, for the purpose of exploring the Clierrj^-water valley to

its head. For the first twenty miles we passed over the light

colored marls and sands of the White River Tertiary. As we
approached the foot of the mountains we came into a beautiful

valley, varying from three to ten miles in width, looking as

though it had been scooped out as it were during the Glacial

period by forces from the mountain sides. All over this country

ai'e marked proofs of a powerful erosion at the close of the Drift

period, which gave to the surface of the country its i)resent con-

figuration. There are terraces also along the base of the moun-
tains as well as along the stream, and the nearer we approach the

mountain slopes the more conspicuous these terraces become.

Wecamped the night of the 15th on Horse Creek, a branch of

the North Platte. This valley can hardly be surpassed for

grazing purposes. The water is excellent and the grass good.

Near the point where the creek issues from the foot hills of the

Laramie range there is a series of upheaved ridges with a strike

nearly east and west, the beds inclining from 50^ to tO^. The
series of strata seems to be nearly as complete as that observed

southward towards Denver. The red arenaceous beds are well

shown, but no gypsum was seen.

In the valley of the Cherr\'-water near the fount whence its

branches issue, the rocks are elevated at various angles, and by
their great variety of color give a most picturesque appearance
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to the scenery. Inclining awaj^from the sienite nucleus we have

here, 1st, the red arenaceous beds, 1000 to 1500 feet in thickness,

then, GOOto 800 feet of variegated marls and clays with layers

of sandstone, all destitute of fossils or any evidence of their

age. These beds incline south-west at various angles 19°, 11°,

6°, &c. Then the cretaceous beds are quite well represented.

From No. 5 I gathered Baculites ovatus and an Inocerannvs.

Upon the Cretaceous beds, but not conforming to them, rest

the White River Tertiary beds, inclining at a small angle, as if

they had partaken of the latest upward movements of the moun-

tain ranges.

The central portions of the mountains are composed of sienite

mostly. The outer beds are rotten sienite of a dull gray color,

disintegrating to such an extent that the surface is covered with

a thick deposit of crystals of feldspar. As we approach the

dividing ridge the beds of sienite become more compact and

durable. Now and then we find beds of hornl)lendic gneiss or

white quartz. All these rocks are nearly vertical.

Intercalated among these beds of sienite we found the beds of

iron ore which, though not continuous like the sienite, occur

here in large quantities. The ore beds incline in the same direc-

tion with the others, with the same joints and clearage, and the

surface of many of the layers has the appearance of slickcn-

sides. Thousands of tons of this ore have been detached from

these beds and distributed throughout the valley of the Cherry-

water in a more or less worn condition. Although the amount

of iron ore which we were able to discover, was indefinite in

extent, yet we had evidence of the existence of other beds in the

mountains at the sources of all the branches of the Cherry-water.

The Cherrj^-water empties into the North Platte, and has a

valley about one hundred miles long. It has been for many
years a favorite locality for wintering stock, not only for the

excellence of the grass and water, but also from the fact that

the climate is mild throughout the Winter. Cattle and horses

thrive Avell all Winter without hay or shelter. The soil in all

the valleys of the stream that flow into the North Platte is fertile,

and where the surface can be irrigated good crops of all kinds

of cereals and hardy vegetables can be raised without difficult3^

While my explorations this season will be confined mostly to

the plain country', 3'et my plans contemplate numerous side trips

to interesting points in the contiguous mountains.

Within a few weeks a great excitement has been created at
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I'oi't Sanders find Laramie CitA^, b}^ the reported discovery of

rich gold diiii^ings near the sources of Little Laramie River.

This district has a regular organization, hundreds of claims

have been staked out and the name of " Last Chance" diggings

given to it. Some very large and valuable nuggets of gold

have been taken from these mines, and the usual exaggerated

reports of their richness have been circulated everywhere.

August 20th. I started from Fort Sanders to make an exami-

nation of this district under the auspices of Maj. Gcn'l Gibbon,

U. S. A., the commander of the Rock}' Mountain District. We
were so fortunate also as to have the company of Prof. James

TIall, State Geologist of New York. Our course was nearly

south-west up the valley of the Little Laramie River to its

sources in the Snowy Mountains. From Fort Sanders to the

Little Laramie River the distance is eighteen miles over a very

nearl}^ level country, underlaid by Cretaceous beds holding a

horizontal position nearly. Nos. 2 and 3 are quite well shown.

No. 2 with its dark plastic cla^^s is first observed at the Big

Laramie Stage Station, six miles west of Fort Sanders.

In the broad, level plain coiintr}', west of this point No. 3

attains a thickness of fifty to one hundred feet, sometimes exhib-

iting its usual chalky character, but mostly composed of thinly

latninated calcareous shale. All through it are thin layers of

fibrous carbonate of lime, the fibres at right angles to the plane

surface, and attached to these masses or layers are myriads of

the little oyster 0. GonrjCHta. I also found a number of the ver-

tebra of a saurian animal.

From the Stage Station we passed directly up the valley of

the Little Laramie. On either side were long ridges covered

with grass and water-worn rocks, but from their sides projected

a bed of rusty sandstone which contained Inocei^amus and other

marine fossils, which indicate the upper Cretaceous or No. 5.

These beds continue for about fifteen miles, to a point where the

river issues from the foot hills of the mountains, and thence to

its source we follow its windings through some most beautiful

and rugged scenery. The river itself has wrought its way
through a synclinal valley caused by two separate minor ranges

projecting out from the main range of mountains, and the trend

of the minor ranges is nearly north and south.

One of these small ranges is quite peculiar in its character.

On its east base, which fronts the Laramie Plains, the upper

Cretaceous beds jut up against its side, and no unchanged rocks
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of older date are seen, while on the west side, abont five miles

distant in a straight line, the entire series from the Carboniferous

to the summit of No. 3 Cretaceous are visible, inclining at greater

or less angles from the slope. The nucleus of the mountains is

sienite of various degrees of fineness and compactness, inclining

from 50° to 70° towards the soutli-east or nearly east.

It is an important question to determine the exact relation of

these metamorphic rocks, which form the central portion of all

tlie mountain ranges, to the unchanged beds which usually in-

cline from their sides. Do they conform to each other or not ?

Did the metamorphic rocks lie in a more or less inclined position

prior to the deposition of the Silurian or Carboniferous beds

upon them? Wehave thus far found it difficult to determine the

conformability or nonconformability west of the Laramie range

;

but on the east side of the mountains, especially near Fort La-

ramie and along the eastern slope of the Big Horn and Wind
River Mountains, the discordant relation of the two series of

rocks is very apparent. These questions will have a most im-

portant bearing when we attempt to reconstruct the history of

the physical revolutions which have occurred in the West during

past geological epochs. The sienite beds which form the nucleus

of the small range of mountains between the Big and Little La-

ramie Rivers inclining eastward, were pushed up in such a way
that the east front is almost vertical, and the Cretaceous beds at

the base, which must have been borne upward in part during

the elevation, have fallen abruptly down, so that in some in-

stances they have passed the vertical position 20° to 30°. East

of the Big Laramie and all along the western slope of the Lara-

mie range, the entire series of unchanged rocks are visible, incli-

ning at moderate angles from the mountain sides. On the west

of this I'ange the slope is more gentle, and the Carboniferous,

Triassic and Jurassic and Cretaceous beds present their upturn-

ed edges clearly to the scrutiny of the geologist. The synclinal

valley here through which the Little Laramie flows is about five

miles wide, and crossing this stream west we find the full series

inclining from the mountain slope eastward. The dip of the red

beds is from 40° to 60°, that of the Cretaceous 40°.

No fossils have been found in any of the unchanged rocks

below No. 3 Cretaceous west of Fort Sanders, nor does the na-

ture of the beds indicate that the physical conditions during their

their deposition were favorable for the existence of animal or

vegetable life, certainly not for the preservation of its remains.
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I'otween the well marked Cretaeeons beds and the meta-

raorphic rocks nearly all the rocks are l)rick-rcd, or tinged more

or less with red from the presence of tiie peroxide of iron, and

diffused through them there is a certain amount of gypsum
;

hence they have been called gypsifcrous deposits. In the Black

Hills, Big Horn and \\'in(l River Mountains these red beds are

largely developed, and there they contain beds of beautiful white

amorphous gypsum, varying in thickness from five to sixty feet.

Along the east slope of Pike's Peak in Colorado these forma-

tions contain valuable beds of gypsum, but in the Laramie

Plains I have as yet observed no regular beds. The thickness

of these deposits was estimated by Prof. Hall to be about 3000

feet, while the Cretaceous beds were 500 to 800 feet thick.

Camping with our wagons at the base of the main range of

mountains near the source of the Little Laramie, we prepared

to ascend the mountains on horse-back to the gold mines
;

the

distance was about ten miles before we came in view of the

" diggings," and to reach them made an ascent of about 2000

feet above the bed of the creek. Wewere then between 10,000

and 11,000 feet above the sea, very near the elevation of per-

])etual snow and where frost occurs every night of the year.

On the summits of these lofty mountains are some most beauti-

ful open spots without a tree, and covered with grass and flow-

ers. After passing through dense pine forests for nearly ten

miles, we suddenh^ emerged into one of these park-like areas.

Just in the edge of the forest which skirted it were banks of

snow six feet deep, compact like a glacier, and within a few feet

were multitudes of flowers, and even the common wild straw-

berry seemed to flourish. These mountains are full of little

streams of the purest water, and for six months of the 3'ear

good pasturage for stock could be found.

The gold is sought after in the gulches that are formed by the

little streams that flow from the Medicine Bow and other snowy

mountains, most of which flow into the North Platte. We
labored for two daj^s to discover the quartz seams which, we
supposed to be the source of the straj^ lumps of gold, but the

great thickness of superficial drift which covers all these moun-

tains, concealed them from our view. The gold as far as known

in this district seems to be confined to the lower glacial drift.

That valuable mines will be found in these mountains at no dis-

tant day seems ver}- probable. The geological evidence is quite

conclusive, and the mountains are a continuation northward of
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the same range in which the rich mines of Colorado are located.

Not only in the more lofty ranges, but also in the lower moun-

tains, are large forests of pine timber which will eventually be-

come of great value to this countr}-. Vast quantities of this

pine in the form of rail road ties is floated down the various

streams to the Union Pacific Eail Road. One gentleman alone,

has a contract for 550,000 ties, all of Avhich he floats down from

the mountains along the southern side of the Laramie Plains.

The Big and Little Laramie, Rock Creek, and Medicine Bow
River, with their branches are literally filled with ties at this

time, and I was informed that in time of high water they can be

taken down to the railroad from the mountains after being cut

and placed in the water, at the rate of from one to three cents

each. These are important facts, inasmuch as they show the

ease with which these vast bodies of timber may be brought

down into the plains below and converted into lumber, should

the future settlement of the country demand it. I am inclined

to believe that a peculiar class of people, like the lumbermen of

Maine and Michigan, will some day fill these mountain regions.

There are several species of pine wood and one spruce or

balsam of fir, Abies Douglassi. The latter is a beautiful and

symmetrical tree, rising to the height of 100 to 150 feet and as

straight as an arrow. The ties that are made from this spruce

are of the best qualitj^

On the morning of August 25^/i, I left Fort Sanders on a third

side trip to the North Park, in company with a hunting party

composed of Gen'l F. P. Blair, Col. Dodge, U. S. A., and Capt.

Proctor, U. S. A. Messrs. Smith and Carson, assistants, accom-

panied me. The examination of the North Park forming a

part of my plan of operations, I regarded this as the most

favorable opportunity that was likely to present itself, aff'ording

adequate protection. I was the more desirous of visiting that

interesting locality from the fact that the geological character is

entirely unknown.

Our course from Fort Sanders was nearly south-east up the

Big Laramie River towards its source in the mountains. The

geology of the plain country through which the Big Laramie

flows is very similar to that of the Little Laramie —about

fifteen miles to the westward. There are comparatively few

exposures of the basis rocks on account of the superficial drift

which covers all this country. Still we find along the banks of

the river, near the Stage Station, the same black plastic clay of
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No. 2 with Ostrea congesta and a, few remains of fishes; also the

chalky marls of No. 3 ; and about two miles above, the long

high ridges, on either side, extending up for several miles, com-

posed of the rusty j'ellow sands and sandstone of No. 5. The

dip of these beds is very gentle, hardly perceptible to the e3-e.

The l)ig Laramie is a very clear stream, about fifty yards in

width and averaging about two feet in depth, easily forded in

most places. Like most of the western streams, the difference

between high and low water mark is very great. In Spring and

early Summer, when the snows of the mountains melt, these

streams become formidable rivers. The soil along the bottoms

appears to be very good, the grass grows quite heavily and hun-

dreds of tons of hay are cut here by the settlers for AVinter use.

The grazing is excellent, and numerous ranches have been started

all through the valley for the purpose of raising stock. Even
at this season of the year a great variety of flowers covers the

surface. The Compositae and Leguminofiae prevail in numbers,

and yellow is the dominant color. As we approached the foot

hills of the mountains the transition beds or No. 1 (?) appeared

on the ridge, rocks of more recent date having been swept away
by erosion. Fragments of pudding stone and rusty colored

masses of sandstone were scattered here and there ; then be-

neath them were exposed about 400 feet of variegated arena-

ceous layers of uncertain age, perhaps Jurassic ; then a little

higher up the side of the mountains were revealed the red

beds 1500 feet or more in thickness, presenting wonderfuUj^

picturesque scenery. All these beds seemed to have been lifted

up in a nearly horizontal position, so that they present lofty

escarpments, sometimes cone-like or pj-ramidal in shape, reveal-

ing each layer in the order of sviccession. The harder la3'ers

yielding less readily to atmospheric influence, project out from

the sides adding much to the novelty of the view. Most of the

beds incline from the flanks of the mountains at various angles,

3°, 8"^, 15°, and then continue along the river winding for

twenty-five miles among the mountains almost to the foot of the

snow covered peaks.

On either side can be seen a number of sienitic nuclei, but I

could not find the unchanged rocks so clearly in contact with

them that I could define their relation to each other.

Before reaching the mountains we passed a series of alkaline

lakes which are simply shallow depressions, receiving the drain-

age of a small area without any outlet. From these shallow
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lakes the water is evaporated, so that in the Autumn the bottoms

are dry and covered with a white incrustation which looks much
like water in the distance. One of these lakes still contained

water and seems to have a fair supply at all seasons. It is almost

a mile in length and half a mile in width. In the Spring these

lakes are quite large and are filled by the overflow of the

branches of the Big Laramie, which are greatly swollen by the

melting snows. Great quantities of fish are swept into these

lakes from the neighboring streams, and in the Autumn the

water becomes so alkaline by evaporation that the fish die in

great numbers along the shore. It is a curious fact that not a

single trout has ever been taken in any of the branches of the

North Platte unless a few have been caught in the Sweet-water,

while the branches of the -South Platte are filled with them.

After entering the foot hills of the mountains the Big Lara-

mie and its branches wind their way through the narrow vallej's

or gorges formed by the anticlinals and synclinals produced by

the upheaval of the unchanged rocks.

All the lower beds are more or less arenaceous and of a brick-

red color, with only three layers of a light gray sandstone. No
fossils can be found in any of the rocks, so that it is difficult to

determine their age with certainty. We believe that the lower

beds are Carboniferous, and have received their red color from

the fact that the sediments were doubtless derived from the dis-

integration of the red sienitic rocks upon which they rest. It

is also quite possible that a portion of the red beds are Triassic,

and also that the yellow, gray and rusty sands and sandstones

above are Jurassic.

Lying above the supposed Jurassic and beneath the well de-

fined Cretaceous there is a large thickness of sandstone which I

have called Transition beds or No. 1 (?), because they occupy

the position of the lower Cretaceous No. 1, as shown on the Mis-

souri River and in Middle Kansas. These beds are well devel-

oped and quite uniform in their lithological character all along

the mountain sides from latitude 49° to the Arkansas, yet they

have never yielded a single characteristic fossil that would deter-

mine their age. I have therefore called them provisionally

Lower Cretaceous or beds of transition from one great period of

geological history to another, and the characters of the sedi-

ments which compose them justify the name.

Near our camp on the Big Laramie, which was about thirty-

five miles south-west of Fort Sanders and about fifteen miles
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above the footof tlie hills, were some singular illustrations of the

dynamics of geology. On the south-west side of the stream

and inclining eastward or south-eastward the entire series of

red and variegated beds are shown in their order of succession

1500 to 2000 feet in height. At the foot of this escarpment

is a low ridge of the red material, which is so grassed over that

the connection cannot be seen with the sienite nucleus. This

covers a belt of sienite, about two hundred yards wide and

three to five miles long, the jagged masses of rock reaching a

height of one thousand feet or more, and standing nearly verti-

cal or dipping slightly to the south-east. Between the sienitic

beds and the river are the two low ridges of Cretaceous Xo. 2

and 3 which seem to have been lifted up with the sienite, but to

have fallen back past a vertical position, so that they now incline

from the sienite ridge, while on the opposite side the beds have

a regular dip from the ridge. This peculiarity seems to be com-

mon in various localities, owing to the fact that the metamorphic

beds which composed the central portion of all the mountains

had suftered upheaval prior to the deposition of the unchanged

beds. Therefore in the quiet elevation of the mountain ranges

the beds are merely lifted up in the direction of the dip of the

older rocks, while they are as it were pushed away from the

opposite side, forming what ma}' be called an abrupt or incom-

plete anticlinal.

On the opposite or south side of the river there is a gradual

slope of 2000 feet above the bed of the stream, the strata incli-

ning 5° until we reach the nucleus of another mountain range

;

so that we have here as it were two huge monoclinals. These

monoclinals form local anticlinals, inasmuch as, in some places,

all the beds incline for a short distance from a common axis.

On the north side of the river, and east for ten to twenty miles,

the flanks of the mountain ranges are covered with the un-

changed rocks, which give comparativel}^ gentle grassy slopes,

owing to the readiness with which they yield to atmos-

pheric agencies. Through these slopes many little streams cut

their wa}', forming huge canons, which exhibit along their sides

the series of beds in their order of succession.

From a point near the source, for twenty or thirty miles, the

river flows through a synclinal valley, the conspicuous red beds

dipping from either side. Along the A-alley of the river are

marked deposits of drift, the result of glacial action ; but the

most beautiful feature is the well defined terraces, about fifty

feet high and smoothed olf like a lawn. These terraces are
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covered with a considerable deposit of drift ; but when they

are cut through by streams the basis rocks are shown.

The scenery on either side of this valley is beautiful bej-ond

description. On the west side are the snow-clad peaks of the

Medicine Bow range in the distance, with numerous intervening

lower ranges ascending like steps. The snowy mountains are

mostly destitute of vegetation and are covered with eternal

snow, but the lower mountain ridges are covered mostly with

what may be called groves of pine. Indeed the pine groves and

gi'assy openings are so arranged and proportioned that the

whole scene appears as if it might have been partially the work

of art, and the traveler imagines himself in a sparsely settled

mountainous district instead of the unexplored Rocky Mountain

Region. These openings and grass}^ slopes will make excellent

pasture grounds, for the grass is good, and they are watered

with the finest of mountain streams and springs. I would

again remark that the pine forests of these mountains must at

some period be an object of earnest pursuit. Even now the

mountain sides are full of tie cutters, who cut and float hundreds

of thousands of ties down the mountain streams fifty to one

hundred miles to the Union Pacific Rail Road, whence they can

be transported by rail road to any desired point.

In the moist ravines of the mountain sides are patches of the

aspen Populus tremuloides, which from their peculiar mode of

growth, form a striking feature in the landscape. They grow

very thickly, seldom attaining a height of more than forty or

fifty feet, and not more than tweh'e to eighteen inches in diam-

eter. The bodies are very smooth and nearly white, and their

tops form a rounded cone shaped mass of foliage. These aspen

groves are the favorite resort of deer, elk, grouse, and all kinds

of game.

On the east side also is the snow clad range, which in its south-

ward extension includes Long's Peak and numerous other peaks

in the vicinity. On either side of these lofty ranges, which often

rise above the limit of vegetation, are a number of successive

lower ridges which descend like steps. There is such a wonder-

ful uniformity in the structure of the mountains that a detailed

description of a portion applies for the most part to all.

Our course along the Cherokee Trail was about south-west

from the Big Laramie River, over ridge after ridge, and after

traveling twenty-five miles, we entered the North Park through

some of the most beautiful scenery of that interesting region.

From the summit of the high ridges on the north we looked to
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the southward over a series of loftj^ cones or pyramids, as it

were, all clothed with a dense growth of pine. The metamorpliic

rocks of which these mountains are composed disintegrate so

easily that the surface is covered with a deposit of loose material,

as fine earth and fragments of rock. The hills have therefore

been so smoothed down that it is difficult to see the basin rocks

in continuous lines. We saw enough however to show us that

red sienite in its various forms constitute the principal rocks,

while now and then a bed of hornblendic gneiss, white quartz

or greenstone, occurs. All through the mountain region are

small open areas, sometimes on the hills and sometimes on the

lower ground, forming meadow like spots which the various kinds

of animals love to frequent to feed on the abundant grass. The

Old Cherokee Trail derives its name from the fact that a party

of those Indians cut their way- through the thick pines about

thirty years ago with a train of three hundred wagons.

The traveling was difficult at this time, owing to the rugged,

ness of the surface and the obstruction from the fallen pines.

So far as I could ascertain it, the trend of the upland moun-

tain ridges of sienite was nearly east and west, and the dip

nearly north. The North Park is oval or nearly quadrangular

in shape, is about fiftj' miles in extent from east to west, and

thirty from north to south, occup3'ing an area of about fifteen

hundred square miles. Viewing it from one of the high moun-

tains on its border, it appears to be a vast depression which

might once have formed the bed of a lake. Its surface is rather

rugged, yet there are broad bottoms along the streams, especially

the North Platte and its branches. Scarcely a tree is to be seen

over the whole area, while the mountains which wall it in on

every side are dotted with a dense growth of pine. The grass

grows in the park quite luxuriantly, often yielding at least two

tons of hay to the acre. Streams of the purest water flow

through the Park, and there are some of the purest springs I

have yet seen, a few of them forming good sized streams where

they issue from the ground. I am quite confident that this

entire Park would make an excellent grazing region for at least

six or eight months of the year. Mj-riads of Antelope were

quietly feeding in this great pasture ground like flocks of sheep.

The soil is very rich, but the seasons must be too brief for suc-

cessful cultivation of any crops. Indeed there is frost there

nearly CA'cry night, and snow falls every month of the year.

As I have befoi'e stated, the Park is surrounded with lofty

ranges of mountains as b}' gigantic walls. On the north and
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east side may be seen the snow covered ranges rising far above

all the rest, their summits touching the clouds. On the west

side there is also a short snowy range. The snowj- ranges on

the east border of the Pai'k have their north sides abrupt and

south sides less so as seen from a distance, as if the massive

rocky hills inclined southward. All along the north side of the

Park the lower hills incline south-westward, while the higher

ranges are quite steep, and correspond in the apparent dip of the

beds to the loft}'' snow clad mountains on the east which incline

south or south-westward. The inclination of the metamorphic

beds composing the higher ranges is from 60° to 80°. On the

west side of the Park long ridges seem to slope gradually down,

so that they die out in the plain, forming a sort of "en echelon"

arrangement. It is due to this fact that the area enclosed re-

ceives its oval shape.

'The general trend of all the continuous mountain ranges is

nearl}' north-west and south-east on all sides, but there are many
local dips and variations from this direction.

I was much interested to know whether any of the unchanged

rocks which are so well developed in the Laramie Plain occur in

the North Park. I found that the entire series of red and varie-

gated beds, including a portion of the Cretaceous strata, were

fully represented, all inclining from the flanks of the mountains,

and gradually assuming a horizontal position or nearly so

toward the central portion of the Park. The transition beds or

Lower Cretaceous, No. 1 (?), form quite conspicuous ridges incliu.

ing 19° to the south-west. They are composed of a very beau-

tiful pudding stone of small rounded pebbles, most of them flint,

cemented together with a siliceous paste. On the noi'th side are

quite large areas covered with loose sand which is blown about

by the wind, resembling the sand hills on the Niobrara River.

A close examination of the sand shows that it is composed

mostly of worn particles of quartz and feldspar. The surface

contains little or no vegetation presenting a peculiar barren

appearance, the sand moving readily with the wind.

Hitherto it has been impossible to color on any geological

map the geological formation of au}^ part of this mountain re-

gion, and no information has ever been given in regard to the

structure of the North Park. It will be impossible even now,

with the imperfect topography of any of the maps, to color the

geology in detail, but these explorations will enable me to fix

the outline of the formation in a general way with a good de-

gree of accuracy.


